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Abstract of JP2003222704 

<P>PROBLEM TO BE SOLVED: To provide a reflection preventive film improving damage resistance 
by high productivity while having sufficient reflection preventive performance and antifouling property. 
<P>SOLUTION: In an optical film having a low refractive index layer having a refractive index of 1.38- 
1.49 containing at least a hard coated layer and a fluorine-contained polymer on a transparent support, 
the reflection preventive film contains a compound expressed by the following formula on at least one 
layer of the hard coated layer or the low refractive index layer. (R<SP>1</SP>)m-Si(OR<SP>2</SP>)n 
(wherein R<SP>1</SP>is a substituted or non-substituted alkyl group or aryl group. R<SP>2</SP>is a 
substituted or non-substituted alkyl group or acyl group, (m) is an integer of 0-3. (n) is an integer of 1-4. 
The total of adding (m) to (n) is 4). <P>COPYRlGHT: (C)2003,JPO 
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T^yu-h, *gixf^ l J7v l J u-K) . f- 
;u'<>-if>i3 e fci;^rogl*<* («. i. 

IXtJI. 1. 4-vt-^PA^/» , t*- 
(*L S?e-^X^*» . 75UA7SK 

(«. ^^u>f^7^y;u7s K) feitf^^^'JA- 

T5 K*«*tf&*i4. ±IH^/-7-li2mu±#fflL-T 
*,J:LVo 

[0022] SESf^^^— ©*ft«!l<!:LTfi, fcfX 

(4-y$? l jn-f^t7i-W x;u7< h*, if— 

li+nAI.V H*- II. "7 -r — I\,jL IL7 -C P. 4-^55 
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[0023] c*i&oi?u>tt^iMi»t*-f*^y 
s&sjrosaT. ««&st«©!SM*fci±iiiftic c i:y?T5 

y t-, $?*JuMM!*«iMi»7 JUBMI. 
tct 4m*sati- ct y wit LxsMm±y < j^zmis. 

jLli. 7-bK7iy>S. ^^V7x;>§, 51=7- 

> h>S^A^If b^iSo ftl-. *H»S©*7$?*JU 

acowit, MrUVBfcttff (P. 159. ^frA;S 
SS^Sr ; (*) a*tff*1&£, 1991*11 

HftffltLTl±. H*^y<*V=f- (*) «©-OU#* 
i7(6 6 1. 1 8 4, 9 0 7) *tf*tfb*l«. *« 

£B8te&ll** >W»e/v-i oolMtJJLt. 
0. 1-1 5«MClH-e«it4Ct<(tff*L<. 
«tyff*L<tti~i oKMroWlT?**. 
^SlizJiin^T. *JM»fcmvc*J:i*. *JM»©ft 

**-y- y b > £ mtf 5 = t tf-c-Z 4 . 

[oo2 4] #yi— yjutiMfcLT^rr** 1 ;^- 

tt. « ttx7^>*5/fc£»©IIMS*tf »* W*. 
£tt&x*-v=M:£*©§II8tm£I±* 
i±WtoEfe»©?wn\ tti«m»©iMt*fciiin*i:: 
cfcytrScfctf-etS. ft^T. #tSIX7t?v*vfl:^ 

#ft± 1 1±» t iiiiaSEi^ 

[0 0 2 5] -flBLt©x? b>tt*tta***i-*^ 

AL> ::©3B*tt«1i*roE£l-J:y» Sat***'** 
l±. ^Vv7t- htt. x#**>*» 75'J5>». *■ 

72 'J HB»*. x-TlHb/^n- 



tt. ■tCI=ttBatt*-#-*.©-W±ft<fc*» #«LfcSS 

[0 0 2 6] fctttt/x-Ka-Ufttt* Ifctetetf-S-© 
BttT*. :7*7-lfe : FJ:y**JM l iS8e#i~i oi/ 

m. »*L<I*1. 5-7. O/Zm©"?? hST. fl* 

7-; (-«*■©**«£ LTH:* flfctf v "J T i 

02tt ; F«ffl«tfl:^«©tt^ : SE«72 'J^ttT» SS 
^TS^iiST. x>^7-J-£> 

3E«X^U>tt^-4«»*L^. 7? h&T©»ttl±. X 
J*fc5lM±*£»©lvf*it*JB-l?*4. 
zaeLhfflWHt^ftfflLTffl^XtJ:^. ±!B-7 
? K&TIi. »***ifcKKtt/\- Ka- Hi* ©?? 
MWftWf* L < It 1 0-1 000m g/m2, J: Lj 
»*L<li3 0~1 0 0mg/m2££6cfc5 tfcflitt 

It. 7«;FS?-tLtSSXfU>mffllv Ifitttt 
/\-K3-Hi©K*©2»©1 *y t*£l*ttSa>£ 
tlXTU>SW. S^XfU>l^ft(D4 0~1 

0 0%£i5»SWrcfc5. Tvha^rottJJE 

[0 0 2 7] tefctt/\-K3-Hlwtt. E©gff¥£ 
;Ua-r7A. t;U£-^A. -f>vOA. SIS. 7 

>^=e>© 5 % <fc y aiiti*** < t * 1 a©^s©^ 

fc**»64y» TlMMfc^O. 2//mKlT. *?*L<I± 
0. 1/imBT, *y»*L<ttO. 0 6/lmHT-Cfc 

l=» TvHtT-fc©B8f*»**#<t-4fci<>l=. i^E 

SST$^g|-^fcfel-'7-1'*©^^^ffl l ' x * zt 

XfcSo B»tt/\— Ka— Hl(=ffl^&*i*««7-f 5 
-roSft^jt LTI±. Ti02. Z r 02v A I 2O3. I 
n203. ZnO, Sn02. Sb203. I TOtS i 02 
Htf*lf 6*14. T i 02fe*tfZ r 02<fieB$f*fc© 

3f ij > 9imx.it?-* > * v ^ u > * *i 5 = t * 

©«t7-f 7— ©S1B*I±. tefett/\-K3-h«©^: 

<-f±? 0~BD96Tffcy. f#|Cj!fSL<l±3 0-7 5% 
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£ y ivf=*>i=*s.tf± C1\ /W 'J 

[0028] *«woieKtt/\-K=i-mfl9/w>y 

48-2. 0 0T°&?>Ztt<tki?iL<. «ty»*L<tt 

1. 5o~i. 8ot-&z. m%im$:±i£.mmttz>\z 
it. fU >?-jLvmm? < 7-©wutf m*tii 

[0 0 2 9] *ftW©teKtt/\-Ka-Hftt. tffcB 
irfeivc. *3gi8©£#l»±:7<r;uA©£*A^ C* 

Ll^BiLTI*. X'J-lA*»<D7P7-KFC-4 
3 im<Drt-yfr*UTfr*rR>Z.)\'*>M.7 5. MM* 

•K F-172. F-173, F-176PF?©/<- 

•Ja-:/16©*ffi2Stt«fcL-CHu ifb^'Ua- 

*-9->«#i&fft>;tl3. 

[0 0 3 0] LfrL&tfb. ±E©*5ft*fliSttJHS 

E*fcj:tf/*fci4s i * 

ttlfeWlfc+ilBH^t*. C*iI4«ESt*1£»J* 

toi=ffiBff*B©«B©ia*i±^^**^**fcA 
7#»frf5fc»i:itS**i5. ;:©* 

sass^©*** -£t*y* 

mA/4X0. 7<nld1<m 
[0 0 3 5] mI±jE©#»-e*y. nlI±&S#T 

*B©B»f*T?fcy. LT* dil±&E£T*E©ISJS 
(nm) Vtbi. Att»*T!*y, 5 0 0-55 

0nm©®B©fitT-$>-5o ftfc. ±Eft3t (I) 

■ttit. ±sa»ft©eHtfci x t:aa en £;ifc-rm 

[0 0 3 6] *Bfi©fr«iff*B£***-4B*fi="^ 

x&Tizsm-ti. **w©<se*™i=i±* im^m 

,t/..tf_n -7- <%--j.M^* 0 ilT7— *^ih-_ *7»jS 



i©$H^l^-*»t L < It 2 5 m N ■ m-1 - 7 0 
mN-m-IC. J:y»*L<t43 5mN -m-1~7 0m 

N ■ m-1 rrtMW* Zktfto&ttiT-ib y „ *6I=*S61- 
« ± 5 ic«B*r*lf ©£ffift*l£ 5 0~ioo KJI/1- 
-fevhtfl OOtHT©»jS**-rftt.©tf 
a*ttTfc4::££J!.tiiLfc. *fc. ±E©cfc5£*B 

£ Lfc? £&*© t°— ? £ £*£?-&£© t=— ? 

©££-£&& F/C#0. 40&T. fccfctf/Sfcttv'J 
=1 >«?■**© tf-v £ft*E?-&&® ©ifCfc 
5Si/ci<0. 3 0J5lT-efc*zt4<4a|-efc4. 
[0031] |»Ktt/\-K.=i-hB©Kffl±i~i on 

mtf»*L<. 1. 2~6jUm#«fcy»*U^ 

[0032] *ftE©K*tteJh7-<juA-ei4. 7-tjua 
itflEfi±© 1 tt-eBW*ttTI44LM\*>H>4SF»<C/\— K 
□-l-ltff*L<IUbii, WBaiftfc/v-Ka- 

U1©WI=*R4*l4. ¥»<c/\- Ka- KiCfl^fi 
**tl±l8«tt(*4-©fcl6©W hlkT-«lH^<ELxC^B 
*tttt*tt/v- Ka- HtSl^TflffctOilWC 

fey. /w>y-t«i7^5-*&iM«**i*. 

W©¥;!HE/v- hli-ei±««7-f LTI±3£ 
£fc«fctf3lfflte©jST?vy:*K 7^£^Jf*L<» ft 
lev 'J Ai«»tLL\. £fc§E3S&7 <r 7-li*I?->7 

Jftfflff*L<Jli*&*L4. c*Lt.©Wl7-fv-roaan 
m©±**©i o~90%^^: 
i#»*L<, «ky»*L<i±2o~8o%-e*y» K 

t»*L<l±3 0-7 5%T*fc4. TJtfc/v-Ka— I- 
»©BS It 1 ~ 1 0 H rntlWti L < . 1- 2~6jUmtf 

[0033] *«w©ffB«f*Jii=-3^riaTt»wr 

4„ *«W©£»R6±7-f^A©«B*f*l©BSf* 

lt s 1. 3 8-1. 49-efcy. »* L<tt1. 38- 

1. 4 4©EBl::fc4. JbC, ftB*f*BI4TESta 
( I ) £iSfc-f - 1 WMat*fc©a-eff * L L^„ 
[003 4] 

./4X 1. 3 BSC (I) 

S-r-S^MS 9 0-1 20° ©»£fel±«Bttlt«l= cfc 

y SM*S£:7 J *f|Bj©fiS 
5f*Jll-l4Kaj£|S|±©fc»©* t «7 < Sf £ L < 

[0 0 3 7] i£g&f*Slefflt^b^S^S14©^7->m 

(fljtli (^^f*7Un-i, 1, 2, 2- 
fh7fy« MJi^->->7» ^©ife. 
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WMa^Pfc'bX /<— ^;u^-n-2, 2-5^ 
^;u-i, 3-5?jJ-*v— jUB . 7^'J;uK 
©»»*fctt*±7 ?IHt7/u*^xxx;ug*{«i 

(fljLlilfX=l-K6FM (*K*Wt*tt *M-2 

020 (*v*>g) «) , S4*feiii#79ffte 

nfl,x~TJUWfT?fc4. Seittt*f*4©fc*>©f v 
- 1 L T l±? 'J v v;U * * 0 'J U— h © «t 5 K^fi |c 

t/T-roi, *iu**i/ju»*fc Kn*^jHt» 75 

x;u*>aawt*-r* 7^'ju-k^ 
/v- MSLtt 7* 'J a*. >^p-/u (j« 

SO 77'JU-K tKn*->7^ 7£ ') 

U-K 7'J;U7^'JU-K^) AWbH-i.o ft*tt 

*»*©SL SUS«iI£*AT*# 3 £#*68¥ 1 o- 
2 5388*£J:lPIM¥1 0-1 47 7 3 9fl:flb 

[0038] if-±i5^7^m^y^-^mfiEm&t-r 

-£©ft»£ft*ffll*Tt.J:l^ ttfflWttft^/^-* 
7£ 'JJI***JU. T^'J^ltx^k 7$'JA«2- 

A^^A*, *$$'JA,ilx^;u, ***'JJi*?* 
>§I3I# (*^U>. vtf-A-'O-tzV. t*x;uh;ux 

a-^^;ux^u>^) , tfzun-Tjua (>?- 
a,£_jux— rA<*) . t*-;uxx^jus (SStf- 
;u. 7"oft>lt'^k «j£itt*-;u*) . 7?M;u 

75 Kg (N-t e r t ?7JU7$UJU7 5 h\ N-V 
>DA^*7*';*75F») . /**'JA<75K 

[0 0 3 9] «|JlrfflCBl*6*i4ii7'f 7-tL 
Tli&e&¥©£©*<#*L<ffl^t>*u 
7oHt V'J*. 7 7ft77*^vWEfey, W= 

->ij*3^»*llx. gEJM^-fT-roTJSftatto. o 

01~0. 2j/mffcS:t6^l<, o. 001- 
0. 0 5//m-efei.ZtA< e ty»*LLN„ 7^-©& 

*«7-f 7-©*in*l*. &E8t¥B©±K*©5~9 
0lt%tfcSC«bi<»fL<> io~7 0fi%ffe 
3£glc#£L<. 1O~5 0lt%4«*U\ 



( i ) ©<b^t-Btofc^-;u*V 7;^4f->y$wti 

145 (0L ^^>33->^'J>-7^. ->7^-;7"'jV7' 

I-**-** (1) ©fc**tt, fiHSr*fl©fttt7<r 
7-©»HMBWi: LTttll«triMS6Lttl=&&^i: 

S b# i - * b i= j£Jn M t L r si is l r Si i c 1 * § c 

[0 0 4 0] Ka— HI. ■l£ESf*S 

£»*1-4fctol-^4**»©**MUtiLTI±» * 

1 0 0 D CKTF©5ti£tf5 0~1 OOWCfciCitfff* 
L<. iy»*L<(480~1 00%. *9ff*L<tt 
9 0-1 00%. *bl:»*L<l±i oo%T-fcSo 3t 

£#1 0 0tBlT©*Jfc#5 0%&LT-CfcSt. 

[004 1] ajtA<1 0 0°CKlT©S«t LTIt. «A 

^irl7-> 7°C. BIT r°Cj 

-S) . (9 8. 4) . ->^P^i7-> (8 0. 

7) „ -<>Hf > (8 0. 1) tzEomt*MM* V9 0 

p/t^z> (39. 8) . ?nn*;uA (61. 2) . ea 

SfcKlH (7 6. 8) . 1, Z-vfPOI?> (8 

3. 5) s h'J7onifl/> (87. 2) £i:©/\n 
Wfciftfl:**a. vXfiH-f^ (3 4. 6) . v 
-rv^nt?;ux-T-;u (6 8. 5) , y7"at';n-f 

;U (90. 5) . fl-7tKP77> (66) ftfffll 
-TAB, flllf^ (5 4. 2) . (5 

7. 8) » Siif;K7 7. 1) . ffll-fv^ne^ 

(8 9) 6t*©lXf^ 7-th> (5 6. 1) » 2 

-•3* J it (=^^;ux^;u'7-h>. 7 9. 6) <tif© 
^h^g. jt^y-;u (64. 5) . x^y-;u (7 

8. 3) . 2-^D/^/— ;U (8 2. 4) . 1 -^"n/< 

y-ju (97. 2) ftif©7JU3— 7-bH-h'J 

^ (8 1. 6) . ^Pt°^--K'J;U (9 7. 4) Jfet*© 

->7/ft^I. -ffibmm (4 6. 2) . 

5. cro^7h>i. xx^;ua* ? *f * L < . »t» 

fKli^^itfcS. ^KVg©*T-|±2-^/ 
>6^|cjtf * Lt^o 3»jS3^1 0 0°C^Jil±roit^i:Lr 
tt % t7$>(125. 7) . K;UX> (1 1 

0. 6) „ ^rvb> (1 38) . f h77PPXf^ 

(12 1. 2) „ ^□□'<>-fe*> (13 1. 7) . 
W> (101. 3 ) , y^f;H-f;i- (14 2. 
4) . SI-<77f^ (118) . v-j7P^"9-y> 

(155. 7) % 2-^ : ?^-4-'<>^y > ( = MI 
BK, 115. 9) . 1-7"$/-JK117. 7) . 
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v^T;UT-tr 1-75 K (16 6) . t;ux;u**v 
K (18 9) s 4if#*4. #£L<I±. 

[0 0 4 2] Ka— ffiSSr^JB 

SUV*. 0. 1~2 0gf:%tf#*L<. «fcy»*L 
< 141 - 1 oSfi%tfc§. 

[0 0 4 3] *Hffi©S.StlS5±7-f;UA(D2W^ftfri: 
14, -tr;ua-XX7.x;u (*L h 'J r-fe^HsJUR- 

A£tgTAC-TD80U. TD8 0UFftif) .. ?K'J 
7= h\ #'J*— #*- K *'JlXfA (fid. #'JX 
fl/>fl/7^U-K #'Jx^U>7-:7$ U-h) . 

i<*tf&*i«. ;:©?*> H^-fe^MrA'P-x* TfC'j 

if^fl/7$l/-K tf'Jx^UW-?* U-K 
tfff* L < . W= h 'J 7"lz^HzA'P-X#if £ Ll\ 
hU7-fe^H*;UP-Xl±. *Jf*7it±gSfe©l§frb£ 
4. mero h'J7-b : f;Hr^n-xii- »W7-1 1 

0 5 5 WCWS**i"C:^4 K^AsS®. £>41M*A> 
KSH»l=*yft***i« &fc4HJ 
7-b^;Hz;un-xii, &H1*fH&«©W»8 6 i -9 

4725^, #^Bg6 2-4 3 8 4 6-§-HT'S^*tlT 

1^4. L^n»«ftaBai=±yft***i4. 

7;u=i-^S wzs-fr. x*/-*. 
;u») . ixf;H USB*™. BB**jHf) . x 

-=t)\,Wl 5t*V7>, vx^;ux-^ 

Sk *ftl»Jh«. Jty*. 

©#S©&to&j£injLfc;gj£ (K-?<h?rf4) * 
¥j£©x> Kuxro^B^u h£fcli!n]&t4 K^Afr 

Ls *^-e«-«ro«8#atJ:ye»»*aa*ii-T* 

a * z t iv & 4 Tf fc 4 . 

[0044] JzlBOTct HJT-fe^HJJUa— 
J#*T4fc»ro5SJMt LTtt. yfQP^ >#ft8W 
T-fe4o L3^L**W»-«»ft»»»©«jSi*b. »*U4 



*L<tt2lt*%*ai) T'fe4ct^*ift-r4o v*P 
P * * >»«Ht«l=«4WMI*lll*T h 'J 
;Hz;up-x© K-^*P*-r4Ji*tl±, flB£-T4J: 

[0 0 4 5] K-©**SI±. )MJ*»at»4*L. fil 
Tiri8R-f4o S-fSSffiD©** (-1 0-4 0°C) 
1- h 'J 7 -fe ?;H* P -X £8# L fctf b & 4 
tsjn-r*. S**tt-i oo — 1 o°c (»* 

L<li-B0 — i 0 o c. * bl-»£L<li-50 — 

2 0°C. Stif*L<l±-5 0 3 0t) 

4. *»i±* flirt. h^^-fx- (- 

7 5°c) ^>^3 L fc v x ^ u > ^ >J zi -;u jt 5$ (-3 0 
2 0°C) *-CSJ£T*t4. Z©J:5lC5%Sp-r4t. 

bl3. Z;h.£0~2 0 0 o C (jff£L<l±0~1 5 0U 
£bl~*?*L<l±0~1 2 0°C. L<li0~5 

ot) I-Jns-T4t. jga+thU7-b^H*;up-x 
MaB-r4»*t*4. *si±« ^s*i3tt®i-4fc*it 

[0 0 4 6] m-©75aii. X»tff&£ft£*U KIT 

tawr4. *-r^si£ifflroas (-1 o~4ot) r- 

SMI+C h 'J7-fe*;HrJUP-xSSH*L***&**l= 
SJn**i4. **WOKy7-b^Hs^n-x.»att, 

&S/§S'J$''^^"^"4Sn'/§a t t l l- h , )7^z : ^->^'b.f^ a ~~ 

T» h'JT-b^u-b^P— XO*ff»SI±3 0^i%£l 
TA<ff * L L^^ 7 < fl, AWiftroKJW**© b . 
54^ < XSS-efe4 z t 

^•jSl±. 0. 2MP a~3 OMP afl)tOETt7 0-2 

4 oticini&£;h.4 (*f*L<i±BO-2 2o°c. ki= 
»*L< 1 0 0~2 0 0°C. St8*L<iii 0 0-1 

9 0°c) „ *t::*i&rointt*fctt*ro**"ei*»lrc 

-r4£^A < fc4„ ^©Jf^, -1 0-5 o°clc;taiLT 
^ElCKt"^i:A<-|ISMT'fc4„ *»l± K 'J 7-lr^;UHz 

njt*>«ro/\py>fl:Kfl:**t*Jr«l-#**t^ 

lt«Wffi*4Mia« (^ftS^-2 0 0 1 -1 7 4 5. 2 
0O1^3fi1 5HHfr, &.T'jkffi&WiZ 0 0 1-17 

4 5*tBt) icI5»4^iT^4o **W©£»BS±7 
< ;uASjjt**SS«l~fflL^4»$» Jt®l-*S3IJi^ 
lt4»UTx-fX^U'f©5«@^iSS-r4o 
ft**? h y 7-tr^;u-tr;up-x©*^i±<i3fefi©<i3feg 

^«M-r4«S7-c JUAt Lth'J7tf;^^P-X 

^lUb^iStto. *fiw©sstls&±7-c;uA^-&©* 
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[0 0 4 7] *5£m0)&%m±7 4 ;UAI£ S frHttt* 

7)v-h y a© + tit ^ -r ;uA^a«ftiBFiBias l 

T**£4t4. TA.*'J«taaLfc«(±, ME3*JUA 
©*tT;u* 'J j£#*<Sfi LfclU 5 fc. *T*+#fc* 

Cfctf»SU\ ttfl:fflai-Sztt«ty. 

1"4« i l±£S«©a«£ft*©*iIi4««*fc £*i4 . 

*fc, a7Kft*tLfc$®i±. £s*©fi£#ttSLt< 

<£4fc#>. fllH^^£«4iei::«aKfc5tttot 
7^UOBi:«tli«AiJt<<. «*tJ:*j6«8* 

4 0° BlTCarftidtltlt-fiwt^ffSL^. JEfc 
fF*L<l±3 0° &Ts W=»*L<I42 0* JJLTT'fc 

[004 8] *£E©R§tlfijt? -r ;uAlieiT©*ST* 
IfJtti^t^tf**^ z©^at«H$*i3B:^. * 

t\ «-jft*jtt*tto©*»***Lfc**jja«i« 

*ts /\-K3-H«*)W«feft©t** 

(*BiW2 6 8 1 2 9 44m«*#H) t.t yaws 

»#±fcSMiU 7^n^f7 
n-haalfl#l=tf*U*. *©». *8gatfc4lM±Jng& 
LT, R&fett/x-Ka-KB^iSdrt-ifc*©^^^- 
£M£LT®ft:-f 4„ Ctutcty/\-K=i-hSA^fiE 

fcU B6fKtt/\-Ka-hJiSMi©«ri=Httft*a-C¥ 

4. *fc. H»fcLTffiEff*JI£*J*-r4fcft©»li 
*£/\-Ka-UI±fci6*U *Htt*4LM±in»L 
ffiBSr***«»***i4. = ©J:5fcLt\ #fg$3©R 

[0 0 4 9] ^gltflUbtiS^-ff P^7t"73- 

h&fcl±s 0~ 1 0 Omrru ff* L<l±&2 

o~5 Ommfili:^ £7^2 

tfTn— ;u©SSfrb K££— Kt«t^T^fP(ro 



fc4„ □-jiM©3g£#tt£2ttttfce£ii]U tt 
#tffi**Lfc3a*ft©-S©«t» d>£<fct/\-Ka 
- m^£*7^Kj|f jv-^tH6B«f*l©rt©* 

r4::fctf-e£4. 

[00 5 0] v-f^n^tfTa-hSfcfcJ^fcUfefr 
fc LTI±» ?7tf7n-;Ut^g]£;h.fc?7t=77^- 
>©Jt&l±5 0-8 0 0*/-f >^6<jtf£L<. 100 
~3 0 0*/-f>fMJ:y»tL<. «t7^-> 
©3!Jgl± 1 - 6 0 0 mA<*?£ L < . 5-20 0// mtf 
■fc L J ff * L < . O'zi ilT P-;U©@gSl± 3 - 8 0 0 r 
pmT'fcSCttfifSK, 5~200rpmffc5: 
fc*«J:y»*L<. £&*©«li£Sgl±0. 5-1 00 
m/#-Cfc4Cfc#»*L<* 1~5 0m/»4tJ:yjf* 
U\, Z©J:5tLr»***ifc**W©£»teJl:7'f 
;UM4. 'v-f X<SA<3~5 0%. L< 1*4-4 5% 
©fiSHtfey. fLT450nmfrb6 5 0nm©¥^ 
E»»tf2. 2%»T, »*L<tt1. 9%KTFT*fc 

tf¥i*filt*-efc4 Cilery. a»ft©*1b£#4: 
*3-fl=Sff'5:lftKttteJ:i;Sitteihtt4<«b*L4. 
[005 1] flUtK£M9i*&ftfc2tt©ft 
JUA-e±C*t**i*. *«W©S»teJh7-r;u 
Alt. «3feBISS5ffl^&»t?2tt©«H7-f;uA©5% 
'>£ < £ i, 1 ftfcE 1^4 C fc L l\ *^K©RSt 
fait? -f ;u AtfftK? -f ;UA £H*i4 c fc Tr. fi3fc«© 

tttaxhtfta-eli. £fc. *S£K©£:Stl&it7< 
^At«*jit*ffl-r4zfctj:y, **©ftya*«ff 
whs. »^tt*t**ifc«*sfc-r4c 

fc*<-C£4„ 

[0 0 5 2] *3feRfcLTI±fi«©fil3feR^ M3tR© 

A^P,«iy^^i^^^fc^i3fell^fflL^Tt e fcL^ 0 <i*tt©i!6*l 

T©*StJ:y^***i4. BD^. 3ltt»tftl&**i4 
tK'J < JUA©S«* «i#*ai= J: y fift L^»o?i 
*^(*4-LTS#LfcS3feBlT*. *4<fc*7-r;uA* 
Sfici. 1-20. ofttlttL. 7-<;uAHffiros 
^SSro^^isiJifi : ae^3%mFfeiT*&y. zx^ 
Ap|*$ftj#-r4xs©ai □ tfcit47 ;uA©jiff£ 

flfc. ^-f^AWjUtEff^Sroft-fft^ 2 0-7 0 

• PJ4r4£?t:7^;uAiifT7Jfa£. 7^;uasS& 
-r4Cfc*<T-#4. 

[0 0 5 3] w©J=9ft«*K©E#aSl4. Ca) tr 

*''J-7— ;UA. (-<) *|S|tsiA-r4iS» 

(b) -eS**u4B*Ha#lS. it; (c) 
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(a) ~ (c) II^iT?, a#*ac*ff5fcft©I 

S±tt£firf. 3?-r ju^ii K) ©TjisifrbS&MicS 
b 1 Ett*«i|i©&)ttt4:£*flifc£ (kit. rugg 

[0 0 5 4] ^Mfc&H&Al*. ^-f;UAffiSs*<|D&T 
«***i4fiT?£«*:h.4. EJtEftBfcEtt. y T 
SMoftttlWAA it. A1 frb*A<!l^;uA©+ 
it>«2 1 (CUBE K3IUfcEf£fr\ E»«©«*^S© 
«*2 3fc£fc*jSC1fl!>2jS-e***l«. ^fflj£*e 

C1ttB»l=C2. C3-Cnl=MW«. -3*mW 
£ t £ S&^Ktfi&iS-f 5 £ A ntCn 

[005 5] ^©SSrett, B2©*5l=AnttCnl= 

fr&«*i=«*L-ci*<. »im>MMMmA (SIT, 
rsHEfiMMWEiJ it. J: y ±3te«»¥ftfr 

bEBWfcCxAi. CxA^b^Xg^b^-S^^^U 
A©*fr&2 2lcJ&SEI~3l^fcEltfr\ R**<H©£& 
^a©tt»2 4i:3C*35jSAyro2jg-C£«**l4. * 
fcfift7-r*A©E#*fl©aEH:. HfStt&S#xg 
©EE -croHJEETOOfrSEA 

y-Ax (-r4*5*> I L1-L2 | ) &Kft&£& 
£©ESW (CxtAy ©ESS) t ©1WC** -5 . ft 

ei± 

t a nfl=W/ (Ay-Ax) , IP*,, 
t a n 0 =W/ | L 1 - L 2 | 

ja©ttt2B*-e«l***L*^ *5-*WM»**i"C 

EBBE-CttftH. 
[0 0 5 6] ELhlDiaC, ;UA©55Sl^fc5^H 

jan?tt4i^. --3©*ji«ftBftjSi±, ±e-e£«Lfc 

c t * * y K*l=E3*1-*Lli. ifc&U-f *Lfr©EEE t 
£.©£££ «&SB«tf7 -r ;uA£E8"f Sxglcg 

A 4 *l 4 7 -f ;U A© + '0© t BSttSt L T US jg T* fc L J s 
fro z*i b ©x-^roftftjS^St ±3Etfi«-T 5 1 © t 

LTzmzti&o b«i=. -o©hke3#s&£i±. £ 

:&lvf*Lfr©ftJ#j& tfferofiftjfi t £«SS«#. *X 
L J *= $ *i -5 7 -f /U A© * i>E t EEse L T .£ 

T?fc y . Lfr * c^c, --3©«ftj&3Si««*Tatfi«-r 



JBBEtfeSEfttf. 9o±o. 5° -cfcictfcEi* 

[0 0 5 7] *a©8*Mt£JBl*T2P&©fTS 
E£ttlt±5£r**E. U-^4ftt*©«WflMlttC 

<fc y . LtfLii«ft¥S^©«*a*jat 

£l=*#<T«ut*£ Cfc L J . EE*S* &©WRE £E 

E«-r*EBEEBEE t EEEEIflBfiWroxStfSC 

(1) ©B«**fcLTl**UiJ:U*. 

[0 0 5 8] -hlfilzfcur. EbfiSEE^-f^Alcfc 
l+4EBH©«eftKl±. (e) XgrotBPtSWt. £ 
Sfl)-o©SIKlftg*e©fTii | L 1 - L 2 | ©j± 

*-etw. B»-r* i^tjisiksu 4 

5° |cacLvEfift*»4fc»ttt. TiESC (2) imtz 

SC (2) 0. 9W< | L1-L2 | <1. 1W 

4 6&»*L<tt, TI3S (3) £Ef=f L 

SCO) 0. 97W< | L1-L2 | <1. 03W 
[0 0 5 9] S#XS^©7-f;i/A»A73iSl (<f) 

*xs^©7-r^Ajgs^(si (p) (oistnmts se 

7J*<<t<. 3° KiW*<JfSL<. 0. 5° Bl«tf*&l= 
jfSLlMttWL 1-10. 0§A ! 1JL<, J: 

ya*u<i±2~i oe-cfcy. *©e©«6*i±i o 

[0 0 6 0] *f=. S#l8©Rtt=i*K£»'N::Wx. 
<&«Efrb, fi»*R©W»©BlftB»s SftftSli^ 
*i*S*l*. crom*frbi±. H2i=#l*-r*»<7-r 
;uAiiiffi^ fitft-r §xg©tb □ iz felt 5 7 < ;uA©jifi 

7-f;UA©SRa#*fi©ft-rft3&<. 2 0-7 

0° tB»-f5*5lC7*;bA*fT£fi£7-f;uAH«£ 
«»4-l±fcttBtfBlft4li-4Ct4t»*L^. 

[oo6i] x>$-a©a#«©*^. f y 

*«B©J:5i::£fi*83fcE#Sa£fcS£, **« 
izB2i=fi***i*Jn<. xgAPs diP-cu-ju©* 

frfc^o c©it^. iixi«Li, L2tt. ±i=a-< 

fc «t 5 lz»ttft«*-2A-BR«©EB-ettft < . ttl- 
[0 0 6 2] E#XEtbP-C7-f;UA©2E^I-ii?TEE 

4fc©. £^©7-c;uAffift^a©ffiJiiigMi±. *M 

CtHiHTTfiy. $bl^»^L<li0. 5%*^T'fe 
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it. ^i-^tlitix^n^-yUfflM. Ett% 

[0 0 6 3] St. £*©ffS«3&«±i:4l=ftoT. ^ 

^;uai-->9. »y. W#m<Dlii'D£tf§££tZ>, z 

0 9*flLt©tt»*?H£*1i:Ta# 
U *©ftJM6*1i«*»*£fiT*#«. 
tt, 7 <*A©a&(«fcfcy £****««*#©# 

*. Wt»t«r4***SfcLTtt. 7^AJ+t 
X h LigSI ■ ■ 

aa-**- H#+t»* ■ 

-t;uai±. saaa»HaT-e*££fc-fS©-e. iUS 

l?H^T-CfflS^S#, t L < tt*a*#-FT?a#-r * 

z±i=j:y = =#i6«> 

SftH*l--et» /K'j7-:7^/l.A©S£#£1 0%KLh 

i=4#«zt*«-e**itf, WMt*WKJHl*T*a 

f^$tU1 0%~1 0 0%i<Sf*L-l\ 
[0 0 6 4] *fc s Stt#'J-*-7-r;ui»«>JWeHu a 

#*. a#a©^-f*Koxa"c*fT-3rai^. «ati-«fc 
y. «*ssi-esi-sr©«±-4-*jK'j-7-7^^a 

;uA£Hxi|££-t!-£^K£L-ci±. 

«»a»*-r«*a4i;««»if6#i«* 1 . ^<;ua^jik 

«4-fr*ttfL^ft4*atffl^x*a^. ff*LL*7<r 

[0065] uto^fiizES-rsiBroa^-r**'^- 
^ -c ;ua© v9 1±. aa«i*»aa*-ei=a* tTL^tt 

-St. g#*B<Dli6o#^i:4Zt^fty, »*L 
< l±. v 7 L fc*£fr 6 -c t £f£ ttfil^MTEa 
T'v9tf;8£-f -S-tfr'Sl^ ^(Dfcftlcli, fff£#£ 

©aaaa*a<r4<Efc*©*a4 t **. 
[oo6 6] sr. «tn-;u»«»a*a*-axe 
txftarsa^ttt. §fe&©A7AM£ittf£^c<ttf 
^g-efc-So a#a©^-f ^A<t»©aaa»i-»*©A 

7 (7 *;UABfl©*Hfl::«fc ****«*©£*) 
5tafeA5. ftlt©HiH<b£-5>o tot. S#liT©7 

^A*©aa»a»©a*»*i±** t x a a l 
*ti±, 7-f^A©*a»afcfcyca*4i«»*a» 



a*a*fcl±**a£ 

a¥«««»*t©»©*#i^©ifc) 
*«•©£*«■*£** <r4*ftiLT\ 7-t;ua©s 

»**«S-tft*iliL^44*atffl^T*a 

I*. 

[0 0 6 7] *aw©a«K±7-ffl/Ait» aaa^s 

S (LCD) . ?5Xvf-fX?I/'f/<*A (PD 
P) s XU£ (-□^>*5't^f-f (EL 
D) (CRT) ©cfc^fcll&^gS 

aa©a«ajsati»Lrffl^&*i4. 

[0 0 6 8] *§£m0>EL%®±7 4 iUAI±. <gft£©3E 

V^=f-v0 (TN) . x-/«-'y^f-; h*v^ 
£ (STN) . /<— tV *;UT7'f> VI- (VA) . -f 

v^u-oxf-^ (ips) . ^-^-r*'J-3 

>'<>-fe'ff-y h^h'tA (OCB) H©=E— K©3 

as. s&sl £fei±¥aa&©&Maa*i=tf£L 
[0069] VA=E-f-*©as-fe;u-l±. (DWfta 
taa« I^TI-Efi *■& 6««© V A =E- K 

©5g^-fe;U (1tffl¥ 2-1 7 662 5-§^*KSR) l=JB 
it, (2) £iHS&*©fcto. VA=E-K^f h* 

y<r:HbLfc (MVAt- Kro) aa-b;u (sidq 

7. Digest of tech. Papers (^SSSII) 2 8 (19 9 

7) 8 4 5iEa) . (3) att&a&jtf-saBEftBin 

B*£*««i::SEEfi*li\ mEffiinl*l3tei:tuv;U^ 
K^>Efi^5t-h' (n-ASMt-K) ©aS 

-b^u (H*aattaa©^*«5 8~5 9 (1993) 

SBfi) fc«fctf (4) SURVA I VALt- K©aSHz 
;U (LCD^^-tv3t^9 8t*$i) 

•5. 

[0070] ocBt-Kroaa-fcjui. »ttaatt# 
T-*a*-b^©±»tT»feaa«ta©*fii= (» 

Wftt) Efi*-B:*'<i'KEfi i t-K©aa-b;i'^ffl^ 

f=aa*jsaa-efcy, *i^4583 825^ g 

5 4 1 0 4 2 2^©&$tB£i::B3S£*iTU6„ 
att5^ : f* t aa-b^©±»i:T»fe»li!WI=EfiLT 
u^fcft, ^> KEfi^E— K©aa-b;H±. SBjfe^M 

anat*-r*. ^©fcft. zoaa*— ki±» ocb 

(Optically Conpensatory Bend) ait— t»^l*h. 

s„ fes=e- K©aaa*a«i±, «»aa*»a 

L*t©fla4tfc*. 

[0071] ECB^-Krojftl-b^ii. mEftsn*i 

■*i=»«aattfl^-4Qt«»i=*¥Efi LTfi y . * 7 
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*ft©XR£Eft*<fc«. m*-t£ TEL PDP, LGDT-cX 
?U-fJ muU-9— 5Hz>-$!-SefT (2 00 1) fcirlz 

[0 0 7 2] ftlCTNt- K-¥> I PS=E— K©j£SS=. 
L T I±, ftBB2001-1 00043*IC|S« * *iT I** 

3fc&©S$ 2 fe©£H? * ;i A©fc©*£ii©£»i£± 

= W=»*LL\. 
[0 07 3] 

[JtKffi *«HtWil=M!-r*fcftE» HTI=*16 

©-citftiv 

(/\-K3-HJB»li*A©BIS) 5?*:/*xijxu 
h- M^7{? 'J b— K t v'O* x 'J X U I — JU'v 
+-9-7<7'JU-K©g^* (DP HA, B*flsH (1*) 
g) 1 5 0 g §^ f JHf Jl/^r h P^#ty ^ 

= 5 0/5 0%©g£i§i«2 0 6gl^ILfc„ ft&tl 
fc**l=* V 'J * WU3 0 % jt ^JUX^JU^T K 

(MEK-ST, HSfc^tUS. TiSttgftl 5 n m) 
3 3 3 g, ftBdHtttt (-OU***3.79 0 7, */«T 

ETX. B*ftH (80 S) 5. 0b*4 9 B W^ 

[0 0 7 4] (/\- K=i- Hfffl**«B©B») rfiSS 
i/'jmuVlfcB/N-Ka-h* (fV7-f I-Z7 
5 2 6, JSRttB. H*»aS7 2%. ->U***3 

8 %, 20nm) 3 4 7 g f/Hf^7 
hVyi7Q^W>=5 0/5 0%©;"S£-;S!g4 0 
3 gt-fULfc. 

[0075] (/\— K3— Hlffl**ac©BW <USE 
7JUS*£*UVWfcS/\-K3-h» (fV7-f hK 
z 7 9 5 1 , j s R&S, B«^Sft5 0%, t;ust- 

f;^r-//yf P'N^+f-y v= 5 0/5 o%roSn?g 

125 0 gT'#g?Lfc„ 

[0 0 7 6] (A-Ka-UBWiSDfflil) 
>$x'Jtjj I — 'J iz-Ktv^iU 
x 'J h- ;u^*-tf-7$ 'J u- K©££1S (DP HA, a 

*<bii (80 » 2sog^fjnf;^K>/v5 

Q/\dr+(-y >=5 0/5 0%©3i£5§$U 3 9 g l-JgJS 

0 7, 7-/t#-f*-tttt 7. Bgfccfctf&ifSffl C* 
B*fb^ (80 S) 5. 0g$4 

9 g ro>^;ux^;u^ h>tSS»Lfc?ia*liix.t. 
[0077] (/\— Ka— hliffl»taE©B«) itni 

y'jmuvaftiA-Ka-h* (fV7-( 1-Z7 
5 26. JSRttS. !B»It7 2%, y'JAt$3 



V^Pt°;Uh'J^ K^VV7> (KBM-5 10 3<1& 

lb^i£ (80 ») £3 6 gin*, z©*£ji-jux~- 
;u^rh>/v^n^-y-y >=5 0/5 o%©g£-j£*£ 
2 6 4 g -e#s?Lf-„ 

[007 8] (/\-K3-mfflMT«F©B» flTK 
7;U5ttfUVSftS/s-Ka-KS (fV^ hK 
Z 7 9 5 1 , J S R&gl, @©#Sg5 0%, 7;U£7- 
tf5 0H, 20nm) 3 7 5 g IC 3 -7£ 

'Jn^i/^OtVUhU^ h=^V->7> (KBM-5 1 0 

3«ant*i* (80 «) $4 7gjnx, ;:©:££*?- 

JUX^>rK >/->>? Q^-y-y y=50/5 0%©jg 
*»*3 2Bg1f*RLfc. 
[0 0 7 9] (/\-K3-Hfffl»fr«G©Btt 
>£x'J7.'J h— ;U^>^7-5'J U-hiy^^i'J 
X'J h-J^W^'JU-K©!^ (DPHA, a 
(80 S) 1 3 5g^>fJHf;U7-hy/y5 
□ ^*-9-/>=5 0/5 0%©g£5gi£l 9 6glz5gS 
Lfc. *tb*lfcj£j$K, v'J*v";u3 o%>^/ux^;u 
>TV^1im (MEK-ST, BE1b?tt8. 
»15nm) 300g, 3 -72 'J P^y^P t°;U h "J 
/ h*VV7> (KBM-5 1 0 3«8ft?I* (80 
§£) £2 5 gin*, =fcm^Sl&&j (-f^79 0 
7, ^/W-f^-tUK 7. 5 gfcJ:t/ftJ§g:&l 
+J.7-DETX, B#<blg (80 ft) 5. 0g£8 2 
g©p£ f- ;ux^;u>7- K>l-5gff Lfcj§iS^in^.fc„ 
[0 0 8 0] (J6Ktt/\— Ka-hIiffl«*aA©B 
ft) *!Ri?;ua-7#*UV«fta/\-K3-ha (t 
V7-f KZ7 40 1, JSR&g, H*»ME4 8%, 
$?;HJ-7**7 1%. ¥Stt««2 0nm) 27 8 g 

(Cv'O^XijX'J I ;U^>$7^7 'J U-h<hv'<> 

Sx'jX'J K-;U^+"9-7^ 'J U— h©»£* (DPH 

a, a*^m (*) ft) 1 1 7 g , c-fju- 

A'^79 07. ?/W-f^-tttt 7. 5g.^f 
^Ux^U'T-hv/v^a^-tJ-y' y=5 0/5 0%ro;I 

^i3 5 5gtmfc. c©jgjs^«flr, Kntta 

fl:LT»&*ifc«li©B8f*tti. 6 1T-^t.^b 
|- z ©Jg?g!3¥telSS 2/lmJ) gffi/K UXfU 
(^ a ° D « : S X - 2 0 0 H , SBHb¥ (80 S) 1 0 g 
g^TJOLT, ifi^-T-f Z/<Ct 5 0 0 0 r pmT'1 ^PbI 

fttt, ^IfcLfc^, ag3 0|/m©sK«J^neu^«7 

[008 1] (K«tt/\-K3-l>Jlffl*ftaB©B 
M) f i^azTttu V8fti!/\- Fa - hiS (r 
V = -f (-Z7 4 0 1 , J SRttS, g»»;lg0 4 8 
%, y^"7t?7 1%, ¥Mil52 0nm) 5 2 

1 g, jfel&M&ffl (>r;U73+o.7 9 0 7, f/W-f* 

— ttS) 7. 5 g , ^^fiUf^hv/y^o^ 

V=5 0/5 0%©g^SJi2 2 9 gT'fSLt. 
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141. 73tffe-3fco £Z>\ZZ<D&m\z¥-XS&&2 t tm 

% : I*X$-MS. B*M« (1*) ft) 1 Og^Sft 
LT, SIf-f XAlZT 5 0 0 0 r pmT' 1 BtMtft. 

#SLfc&. ag3 0//m<D7K'J^at°U>S7-f^ 
- T 5 a L T RjJ&tt/ \- K □ - F- J§©£*fr * B £ HS L 

[0 0 8 2] (BIStttt/\-Ka-Hffl»|rac©P 
ft) y^i'JX'J h-M^79 UU-l-tv'< 
>£x'JX'J h-^t7^'JU-h(0Sti (DP 
HA. B*ftH (ft) ft) 7 5g. t*X (4-*$£'J 
n-fjtft7i-*) XJI/7-f K (MPSMA, ftSli 
ft (1*) ft) 7 5g. ^fi§3 3nmffl7^5ta?- 

(5/-T-fft«4tft) 100g5. 43 9 g©^fJH 
^U^h^/v^O^-tf-./ >=5 0/5 0%©S£3S 
«lzjgjgLfc 0 &b*Lfc5g&l-. 3tM£mi&® (-f*# 
*a79 0 7.f/<*V^Httt 5. Oi&^«l 
gft (*Wa7-DETX> B*ft^ (ft) ft). 3. 

o g $6 i g©>^ux^;u^ h>l-jtiSLfc§}S£lii 

2fim<D3MMfJX ; f 1 U>S : F SX-2 0 0 

H. «BHt¥ (ft) ft) 1 Og^gyjnLT. SSf^ 
/<|=T 5000 rpmf1 MHW. Lfc&. 
3 O^mOlTK'J^n fl/>a7-f -C5fiLT/\- 

[0 0 8 3] (|fttttt/\-Ka-Hiffla*aD©ft 
ft) y^^i'jX'J h-M>$7f'Jl/-htv^ 
V^X'JX'J I — ;u^+)-7 2 'J U— h <D ( D P 
HA. B*ftl£ (ft) ft) 7 5g. t'X (4-^^^'J 

p-fWt^i-ii/) x;u^-< K (mpsma, &£ffi 

ft (80 ») V5g. 3nm©7^;t6f 
(v-7-fftJSfcS) 100g*, 43 9g©>f;H 
^JU^hV/v^n^^-t)-/ >=5 0/5 0%©;1£?g 

tfJUh'j* h+v'>7> (KBM-5 1 0 3fgft^I 
H (ft) ft) 2 8. 7g, MiU##i7 
9 0 7. ^/ W -f ^r-ttft) 5 . 0 g 33 «t t/5fe£g» 
(ma7-DETX. B*ft* (ft) ft) 3. Og 
f33 g©*^;UX^;U>7-hVl^ffiLfc^j8£ftlX. 

fc. c©»at**. *^*«ftLT»c.*Lfc»ia)B 
Sf*iii. 60T*feofco z *izz<D%ffizw-®imz 

IfmflftWtf'JX^UVtfcf- (BBS : SX-2 0 0 

H. SSfft^ (ft) ft) 1 o g^gynLT. Siix-fX 

/*|~T5 0 00 r pmT1B#F§]8S#. »KLfcfc, ?LS 

3 o y mCDTK 'J 7a bf u>ft 7 < M -t 5i® Lt/\- 
K =1 - 1-1 omtn tS. d £ US L fc . 
[0 0 8 4] (R&&14/\— Kn— WfJBfifti&EroP 
SO v'O^X'JX'J I — M^7^ , JU-htv / < 



HA. B*ftH (ft) ft) 1 2 5 g. t*X (4->*2 
'JO-f^ft7l-Jl/) X;U7-f P (MPSMA. 
»ft (ft) ft) 125g£. 439gff»fJHfJI/7 
h^/v^P-M^V >=5 0/5 0%(Dl^lCil 

907. ^/«r-c*-a» 5. o g fej;i;3fe«ssi 

(^1^17-DETX, B*ft^ (ft) ft) 3. Og 
$4 9 gffi^^^x^^KX-SSLfcjg^^JSinx. 

«f*l±1. 6 0t$lt. £bl3C©jgj£|Z¥i$feg2 
J< m©ft«#U Xfl/l/S? : S X - 2 0 0 

H. SiWft^ (ft) ft) 1 0 g^iSJBLT. K»T-f X 
AtT50 00 rpmT1l*IWHt. #»Lfc&. TLg 
3 0 |/ m© /K 'J 7 □ t? L >ft 7 -f --C 5® LT/ \- 

[0 0 8 5] (Wfttt'V-K^— Hffl***F©B 
ft) mK5?JU3=-T**UV«ftS/\-Ka-ha (t 
V7-fl-Z7401, JSR&ft. II^iS4 8%. 
y^-7t$7Hi.¥S8162 0nm) 19 5g 

xu x 'J h-;i^>$ 7£ 'J u- I- t 

* X <) X «J h~/U^^-9-T<7 'J U- h©jg^ ( D P H 

A. B*ftH (80 ft) 8 2g. 3-7^'Ja+v^a 

f;Uh'J^ hty->7> (KBM-51 03jieft¥l 

n a*) ft) 45. 8 B . %m^msm «j\,h*^t 

9 0 7. ^Atffdf-fct-ft) 7. 5g. ^y^^UX^ 
^hVv^n^/ >=5 0/5 0%©5I£5tSg 
34 8 gT*#SJLfco ^(DSatft*. Kn*«ftLr 
»6*Lf=JMfl)H8f*l±1. 5 9T'feofc D *bHC© 
jg5Sl=¥^Sg 2 ^ m©gffi/K U X? UVS^ (SS 
« : SX-2 0 0H. j^Wft^ (ft) ft) 1 Og£g£jJD 
LT. SSf -CX/^|CT5 0 0 0 r p m~Q 1 B#!HH#. 

»tfeLfc^. ftg3 Ojumro^'J^nei^^ft^^^^ 
--eSSLTlfctete/v- Kn- HB©»*aF$BSL 

[0 0 8 6] (|»&te/\— KO— l-JSffl£*i$$G©93 
ft) ilT[R5?;i»3=7#*UV«fl:a/\— (t 
V7-f hZ7 40 K JSRttft. gS^5Sg4 8%. 
5?Jta-7t*7 1 ¥«Sifi2 0 nm) 2 5 0g 
Izv/O^zx'JX'J h-M>$7v'J L-Sirv'O 
^x'JX'J h-;^Wv'Jl/-WS^ (DPH 
A. B*ftH (ft) ft) 105g. 3-7^'Jn+v^ 
□ tVUh'J^ ht-/V7> (KBM-5 1 0 3fift? 

it («t) ft) 25. sg. %m-&m#to mjus*?. 

T9 0 7. ^/<*V4f-ttft) 7. 5g. *^^;UX^ 

;u^r Kv/vf n^+lty >=5 0/5 0%©^-&^ji 

3 84gftSLfc. Zffljga***. K*t.*«ftLT 
»6*ifc*B<DH»r¥l±i. 6 11?*^:. Jbt:© 
j§at¥»iSS2/im©S^'JX^U>S : F (ffifi 
«: SX-2 0 0 H. Ji»ft^ (ft) ft) 10g£j£ilQ 
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-T'^iaLTRjjtett/Y- Ka- hS©tt*J&G£IgftL 

[0 0 8 7] (B&tttt/\-K3-UMHfctfSH©B 
ft) ±£. K&tett/\- Ka- KBffl^h&G© 3 -7^7 
'jp^v^nt c ;UK'J^ h^y>7> (KBM-5 1 0 
3«aft¥x« (ft) &} r-y'JyK^nt' 

^h^K->V7> (KBM-4 0 3f@fc?lf 
(ft) ft) l=MELfca*U±. Sfcftt.$A±Eft4|rS 
G t £ < R«l= L TK&fett/ \- K a - h Jf H * 

PSLfc. 

[0 0 8 8] (|fttttt/\-Fa-Hlffl»tai©P 
ft) ±15. B«tt/\-K3-Hlffl**aGffl3-7^ 

'Jn + V^PfcfjUh'J* f-^VV7> (KBM-5 1 0 

3<ti£<t^ig (ft) ft) t. r-**9 l )u**s?a 
t'^h'J ^ h+y->7> (KBM-5 o 3<ijg-fb^x* 

(ft) ft) cMLfcttrttt. aan*t.*ft±e»iia 

Gt±<(i^lcLTlfilS14;\-Ka-hBffl^;8U * 
iSSLfc. 

[0 0 8 9] (KKtt/\-Ka-hlifflS*aJfflP 
ft) ±E, Kflfitt/N-K=i-l>HfflS*aGffl3-7^ 
'jn+v^af/UMJ;* ^»7> (KBM-5 1 o 
3Bift?I* (ft) ft) t*Htl«fl-7lf 

;u c»3fe«3i (ft) ft) tfcELfcarttt, ^inst# 

ft±ESflr«G t± < H*l^ LTWStt/v- Ka- hi 

[0 0 9 0] (BStttt/\-Ka-h*ffl«*aKOP 
ft) 5?"CS/*x'j;UJ h-JU^^^T^'J U-h-tv* 

>^x'j7.'j h-^^-y-r^'ju-Hros^tt (dp 

HA. H*ft* (ft) ft) 9 18, &g&3 0nm©Sj? 

ft5?;u=i= i >Ae«s ; F»«***/N- Ka- 

(fV7-f KZ-7401, JSR (ft) ft) 2 1 8 g 

5 2 g<o>f jnf ;^ 
5 4/4 6M%©S**«i::*«iLfc. ftb*ifcj§?£ 

i-. %m^mntm (^^7907, f/Or-f> 

>r5*;uX (ft) ft) 1 Og^iJD*. ft#;#g?Lf-& 

7^F-176PF . *B*f>* (ft) ft) 0. 
9 3g?ilDLfc. SrtWEfcLTft 
&*lfcfflI©BSr*tt 1-61 T'fcofc. 

[009 1] *6i=^©»ai=«»¥Jaaai- 99^ 
m. &&©&M£o. 32/im (ssfe¥$eg© 1 e 

%) ©WWJ^UVtt* (mp° a =S : SX-2 0 0H 

s. mzmitm (ft) ft) 2o g ^8 0g(D^fMw 

*T h>/v£ P-M^V 5 4/4 6SS%©g^j§ 
SJl^^a-T-f XAIZT 5 0 0 0 r p ml? 1 BtPalitW^ffc 
U *Lg10j/rru 3/lm. 1 //m©^'J^P tfU>g 

7-r;u^- (tiifiiPPE-1 o. ppe-03 s p 



S 3 0 u m©# 'J ^P fcf U>ft 7 -c -T'*>a LTKfe 

K a - h Jfft4trS k £ pg L fc . 

[0 0 9 2] (K«te/\— K3-KJ1H1»E*L©B 
ft) yt>$l'jX'J h— JU^V^T^U U-htv^ 
^X'JX 'J h-;U^4"9-7^ 'J U- h©jg£& ( D P 
HA. B*fcH (ft) ft) B2 g> llft3 0nm©i 

<fcv;ua - ^Aa«tt«Mlk***/N- Ka- 

(fy7-f hZ-7401. JSR (ft) ft) 196 
g. 3-7y , JP*v7'PfAHJ^ h^vv7y (K 
BM-5 10 3«Mft?I* (ft) ft) 2 0. 7g, 

£ s 6 4. 5gro>f;nf^7-h^/->i'P^-/ 

>=54/46 ItKIDZfr^l:*i Lfco ft btlfc 
%K£Mb* (-fJU#*a.79 0 7. f/(77 

-r>7-s*ju;t (ft) ft) 1 og^jEii. a»**Lfc 

2 0Si/?- b>HOt7^'JJ?-fl>^f 
jux*ju* K b557 ?X£Jliffi£tttt ( * ** 

777^F-1 7 6PF . ^B*-<^Jr (ft) ft) 

o. 9 3g^^juLfco c©j§jg^*ffi. KM-eeihL 

T^btLfc^|g©SSf^i±i . 6ifbfc.Jbi:: 

roi§&l^fiS8t¥*3&g 1 - 9 9 fl nu SSOS^SS 
0. 3 2/im (<l»¥i<3&g© 1 6%) ©SUf/K'jXT 
U>8hP : SX-200HS. SSHt^ (ft) 

ft) z o g f 8 o g ro> f )Hf 1- v □ ^+ 

f/y=54/4 6R*%©»**»fc*»T<rX/<l:: 
T 5 0 0 0 r p mT* 1 RRMMttMRU fl-ilOdm, 

3 ^m, 1 A/m©7KU^aeu>ft7< (-t-ti-f 

itPPE-10 s PPE-03. PPE-OK L^-ftl 

tm±¥K7-r;uA (ft) ft) KT5aLTftb*ifc# 

Ot°b>ft7<;U^-T-5aLTR6tett/\-K3-hS 
[0 0 9 3] (KlStt/N-Ka— HfflSfe*aM©« 

ft) 7t»*»»iiStt«t5"Ja->ifc*liaHttl (v 

Ua-VX-22-945. a»1t¥X« (ft) ft) t 

«#ftjtfcJSl*H±IB»tt/N- Ka- hi &$&K 
lcLT\ teteH^ftiSM^iggLfco 
[0 0 9 4] (|»fctt/\-Ka-UiJH»tf*N©B 
ft) 7tf***iiStt«**> , Ja-^**iiStt« (v 

'J3-VX-22-945. filHt*!* (ft) ft) I- 

■tftx.f=a41>l±RKtt/^ Fa - hlf SftiS L £ HMS 

[0 0 9 5] (|fc*te/\-Ka— KBHUMraM'©!* 
ft) tti|E5/'J*$*uv«fl:£/\-Ka-l«a (fv5 
-fhKZ7317. JS Rttft. @5B$J-a§[f?l 7 2 %. 
@^»+S i 02#*»3 8%. M-S-tt^/V — . 
Ute&l^*) 27 2g^fWV?f;^hy2 6. 
2gtfSLfc„ C©*a£3fcflr, IrtSSftLTfb 

*ifc^m©ssT*i± i . 5 1 T-fcofc. ?btz©5gs 
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« : SX-3 5 0H. Sffft:¥ (ft) 8) «25%^f 

JM 1 v h >*Hk* t # U F-p >#»4£i-T i o 

000 r pm-C3 05MM(cLfc5Mlka«4 4BlnjL. * 
« : SX-5 0 0H. gflHk? (ft) 8) ©25%^f 

ju-fv^^h 'J KnvsHWtfcTi o 

000 r pmT'3 0^»Lfc»aa^57. 8gjD;L 

^-T-5®LriS7tett/\- kp- h-momm%i4 ?m 

[0 0 9 6] (KrKtt/\-Ka-Hffi»tan©B 
S) WSl's 'J ***U V Wtfi/\- Ka- h j£ (rVv 

-f KKZ7 3 1 7. JSRtSS, BK3-SS7 2%. Q 
flJ#*S i 0 2 £*£l3 8%. M^tt^^^-, S^gg 

&&I#S) 24 5 glz3-7'^'Jn^i'^nt 0 ;uh , J^ 

h+VV7> (KBM-5 1 03«jgft^I^ (ft) 
g) 19. 6g£to;u £$,tZ*?JlrfVJ*-Mrh> 
3 3. SsffRLfc. C©*»*»lu L 

ffl»at¥**tt3. 5//m©2|SSjK , iXfl/>S ; F 
(MA« : S X- 3 5 0 H. «BHb¥ (ft) S) © 2 5 

'J ha 

tl 00 0 0 r pmT-3 0##tfcLfc#tfci&£4 4g3in 
: S X- 5 0 0 H. SflHt? (ft) S) ©2 5 
T1 0000 r pmT-3 0##tfcLfcttifc?££57. 8 

gto*fco ±ES***M3 0/im«)#y:7Qtru:/ 
87 <f -T-5j8 LTRKtt/N- Hp- hAaSftiS 
p£HSLfc„ 

[0 0 9 7] (Kitttt/N-Ka-Hlffl***'^* 
8) ±S, |»tttt/\-K=i-Hffi**an©3-7^ 
ija*'>^oejl/F-'J> h*v->7> (KBM-5 1 0 
3««ft^x3l (ft) m r-f'Jvl-Wof 

;l/h'J> h^VV^V (KBM-4 0 3^iSft^X3E 

(ft) 8) l=KXLfeHM-l±. am*t*ft«*aat 
Lfc. 

[0 0 9 8] (R&Ktt/\-K=J-h«ffl**a-©B 
g) ±1E. R6tttt/\-K=i-Hiffl**an©3-T^ 
'JD+y^Plf^h'J^ h+VV7^ (KBM-5 1 0 
3fitflS (ft) S) t*Htl«fh7if 

;u («*#fc*x« (ft) m ctsttfiwui, san* 

t*ft«S«n i£< H«|l= LT|ft«tt/\- Kp- hH 

[0 0 9 9] (KWBfctt/N— K3— 
8) ±1H. R&K1£/\— Kp— Uiffigtfjfca ©3-72 
'JP+v^Pt°;UK'J> (KBM-5 1 0 

3t«ft*i* (ft) 8) r-^$f'Jn^p 



(ft) 8) iqBELfcttrttt. gftl^toiani 
Lfc. 

[0 10 0] (ffiBffWf ££Hr£A®||K) Bff* 

1.42 0ft£tt&$7 5»*#'J T- ( J N - 7 2 2 

8. JSR (ft) m 177gl:v'J 
* V*;U (MEK-ST. 1 0 ~ 2 0 n rru 
»SI3 0%, BSfcf?tt» 15. 2gj3cfci;y^U 

IB. *#©&. H&Mim<DWJu\Z\,^m?4A,Z 
-T?%aLT\ ^BS^JIffl^MfiSLfc. 
[0101] (fiBffflf BftffiftBaDflD BSW 

1. 4 0©»S5«tt*7?*#y7- (JN-722 
3. @»ttif£6%. JSR (ft) g) 177glC¥E) 
8t3 0nmW?ft7W^AS?4. Bgfeitf 
^fiUf^7h^12 6. 6 g. ^D^U-/> 

9. &tt©4L M5//m©#y:?atfU 

Lfc. 

[0102] (€B«T¥lffl^jSEc©ng) SSf^ 

1. 420MMttt77l#'j7-(JN-722 
8. @©#Sg6%. JSR (ft) 8) 245 gtyf 
;Hffl/7-|->j6 3. 2 g. v$P^drifV>9. 0 

gim, »#©&. mi pmfl)*'j?De^S7-f 
[0103] {&mvimsmm*ifcDO)mm.-) est* 

1. 4Z«)»«Wtft77*#'j7- (JN-722 
8. ®m#m&6%. JSR (ft) 8) 177gtv'J 
**/JU (MEK-ST, ¥$&&1 0-2 0 nm s @B 
»««3 0%, B*fc¥tt») 15. 2g. 3 —7^ 'J 
P + >>^nt";Uh'J^ hty->7> (KBM-5 1 03 
(ft) 8) 2 9. 3g6J:tfyfJHW 
y h>9 5 g. v^a^-y-/ >9. og^Ju, 

LT, ffiB9f*ffffl8#S^H8Lfc. 
[0 10 4] (ttBffM J8S*&E©flg) ±B. fi 
BSf*lffl8**D© 3 -7f'JO+->7P t°;u h y / 

h^-»7> (KBM-5 1 0 3fi(b¥ll (ft) 
8) 2 9. 3gO)i^19. 5g(-fflELfcJa*H±«B 
&f¥Rffl£*»Dfc£<B*i::LTfcBff*»B8** 

$H8Lfc 0 

[0 10 5] («B«f¥ff^S#%F©H8) ±IE. <g 
BlfWffll*itDiD3-7* y p+v^fp t°;u h y * 

h+VV7> (KBM-5 1 0 3^iS<b^X* (ft) 
8) £s r-^'Jv K+v^Pt";Uhyy h+v->7^ 
(KBM-4 0 3§ifb?I* (ft) S) ttiLfca 

[0106] (ffiiWiffiitiSGroifi) ±ih. <5 
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^'>V7> (KBM-51 0 3fit?If (ft) 

B) r-^**' Jn*->37ntVUHJ.* h^vv? 
> (KBM-5 0 3fgtfI* (ft) m l=«Lfc 
a*f-ttS10****T«HSf*liffl**aDi:±<B« 
tLT. eB*r*B££«££IISLfe. 
[0107] (fiBtf*! ffifcttS H ©HS) B±E. 
fiBSfflf BBffiKD© 3 —TO 'J □ h 'J 

^ h+-»7> (KBM-5 1 0 3fsj£fc^l3s (ft) 

B) ^uhin^h^x^ (routs (ft) 
&) ic*SLfca*ttBfc»**»TftB*r*BllB* 
j$D£±< fulfil LT. fiB8r*ff L 

[0 10 8] (ffiBSrHIBBffiK I <0ffiB) BUf* 
1. 40<DftS«ft^.;**'j7-(JN-7 22 
3. B*#BK6%. JSR (ft) fi) 177g|c¥i£] 
Si3 0nm©7 7ft7^y'5Alf4. 6g, 3- 
T^'JP+v^PtfjUh'J y h*yv5> (KBM-5 
103«*<ts^l3l (ft) B) 29. 3 gfccfctf*^ 
lfJl^F>106i,^n^1f;V9. 0g£S 

-1?5»Lr» CBff*BBB«««BBLfe. 

[0 109] [BBBi] A-Ka-HA-G, R&B 
tt/\-Ka-HA~N, fiBSf^HA- I Z*i?h£ 
HT©J:5tLTB*Lfc. »OB»*to*ttB 1 . 
«2l=B3Bfl>fctem=ff-3fc. 

(1) /\-Ka-hB©«R 
8 o^m©]?£© K'JT-b^HrJun— x^-f (t 
AC-TD80U, I±¥S7^;^ (ft) S) £o- 
;u»B-c**ffl L-r, iilfiro/x- Ka- t-BBBftSS 

£&1 BO*/-f>f. g|SK4 0//m©? : 7lf7'/*$- 
Vtfrf 4BB5 0mm(D7^^P^7t:7O-^i K 

K£ffiut\ if7t7a- ;uBIEfk3 o r 

pm. S££l&g1 Om/»0)fttt^ItL, 1 2 0°C % 
2»-eft«©B» BBBJtO. 1 %8LT©B*/*-5?T 



TM 6 0W/cmO^>l$AA7-f K7>? (T-f? 
77^'^X (ft) fi) MW, Ig4 0 0mW/c 
m2 s MltJl3 0 0mJ/cm2©^M^SiStLT«fli 
B£Bfc£*i\ »*2. 5 jum©/\-Ka-hJf£j&j$; 

[0110] (2) tetete/\-h*a-hB©£H: 
K/\— K=i-hB£BRLfc MJT-fe^HzJUn-X? 
-f JUA*»U*#B1 LT> ±B©KKtt/\- Fa- KB 
££ffi££*ft1 B0*/Of, BB4 0jlm©?7 
e7/«*->t*-r«BB5 Omm©T-f *n?7lf7 

S»3 0rpm, »SIS*5m/$i-©fcfr-eBtf U 1 
2 0tT?4$rtHt©B. Sm^-VTT'1 6 0W/cm 

(D^$^A7^h*7^ (7^5 77^»^X 
(ft) &) £ffll*T\ Ig4 0 0mW/cm2. K^I 
300mJ/c mZ©B»|#«BB LTiSI^fcJ 

t. 14 2. 5/im©tt*tt/\-Ka-hBt»l*L. 

[0 111] (3) «B8r¥ff©£3 
B/\- Ka- hBi»Btt/\- Ka- hH^^SLfc h 

<EB*f^fiffi£4rS£&fti 8 0*H>f. ^j* 40 

JlmO)^7f7A$-^t5ti5 0mmffl7^^ 
P?7f7D-)l/t K?$— Ktffll*T. ^7f 
7P-;UHIE»3 0 r pm. B3B&1 Om/»ffl^ 
■CB*L. 8 0°CT'2»^©^, 4&l=fi»/<-5?T 
t240W/cn.ro^*Jk\7-fh7>^ 
77-f'^X (ft) S) SHL>T. gg400mW/c 
m2. Utt3OOmJ/em20)«MttlttU 1 4 
O^CT'1 OMS^SL. H£0. 09 6Mm©<£Bff 

*B£*AU 

[0 112] 
MM) 
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123 (Jtttfl) 
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12S (*JBM) 
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126 (*£Q9) 


B 
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127 (*»B) 
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129 (*WH) 
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E 


A 
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E 


138 


B 


F 


D 


139 (*jBW) 


B 


G 


D 


140 (*5EW) 


B 


G 


E 


141 


B 




F 


142 


B 


J 




143 (JtSW) 
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StS 1 1 6 : $®X*;Udf— 2 2 1 
ttf* 1 4 3 : S®I*;M?- 3 1 
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5»H5: «BX*JU*- 2 £ 
Kftl 4 6 : SBl*^ 3C 

[0115] L5M®±m<Dmm) ft&iifc^AAe 

O^T. &T©9iB©i¥fI£fT-3fc„ 

( 1 ) ¥$£St¥ 
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